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Polyphenols from Dendrobium loddigesii and their biological activities

LI Xuewen, CHEN Huiping, HE Weibo, YANG Wenling, NI Feiyu, HUANG Ziwen, HU Haiyan, WANG Jun
(School of Pharmaceutical Sciences, Sun Yat-sen University, Guangzhou 510006 ,China)

Abstract; To study the polyphenols from Dendrobium loddigesii and their biological activities, the 80%
acetone extract from D. loddigesii was isolated and purified by chromatography techniques; the structures
of obtained compounds were identified with spectroscopic techniques; the antioxidative, a-glucosidase in-
hibitory and anti-inflammatory activities of compounds were evaluated. Fifteen compounds were isolated
and identified as chrysotoxol A (1), neoechinulin A (2), 3,6, 9-trihydroxy-3, 4-dihydroanthracen-1
(2H)-one (3), 4,4'-dihydroxyl- 3 ,5-dimethoxylbibenzyl (4 ), naringenin (5), 5,4'-dihydroxy-7,3",
5'-trimethoxyflavanone (6), 5,7 ,4'-trihydroxy- 3',5’-dimethoxyflavanone (7), batatasin-IIT (8), 3,
3’ ,5-trihydroxybibenzyl (9) , trigonopol B (10) , syringaresinol (11), 2,4 ,7-trihydroxyl-9,10-dihydro-
phenanthrene (12), loddigesiinol B (13), loddigesiinol I (14 ), loddigesiinol J (15) , respectively.
Compounds 1 —11 among them were isolated from D. loddigesii for the first time. The biological activities
of compounds 1 -4, 6, 7 and 12 were evaluated for the first time under trial conditions. It was reported
for the first time that compounds 1, 3 and 12 had a strong antioxidant activity, compounds 1 and 9
showed a strong a-glucosidase inhibitory activity, and compounds 1, 12, 14 and 15 had a strong anti-in-
flammatory activity.
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2 TR P e — 2RI AU, R A
PSS B- Al i) RE A% 2 2 BRI K 1)
ZORBLIERY . RAE T S B AR AR R
PSSR S 55 158 B FRARIT I B- 400 2 e e 154 1)
FISEH ™ SRR SRR IO R AE I R R R
JERZREY), NRTERHURE w5 iy SR R A 3k
SRR A SR AR S ER=p i dibh S e S
BUBREY RARDL, BEE R0 W2, IR 0L
AR o SAAL RIS IR A, B RO ME LG
BIERZ 0 2O RAT IR . Bt
RAERTT R E R BRI AR UESE o SHET- 45 i
SOREAT AR, W, WRT, fEZ) RERE
IR 2 BOR PRGN A LB« LG, DR MR R AR
FCRREMIELA] nT RE 0205 10 ) o 40 W S 1A
Ko SCHR [7]) HRAESE A1 L B B AT B Bl
PRI R S G A o ERABTAE RIS B0 A
RIRAL 0TS, KRBT 4 D HA BRG] o %)
FEFRREVERO R W™ . N TERAKRERA
FRATTHE PRI 2GR 5, AR SO R A1 it AT T
PURAL oo 4B 00 40 355 1 L2 70 AR 36 1 1 1 26
JRIITETE . FEMARE 15 AL E YR o B aliik
RHGURA . o HER MG . PTR TGP
U, N T 2 R BORE R L B 3t
Rt o

PEC
L1 s EHE

Bruker Avance 111 400 MHz #% ff 2o 3218 (i
- Bruker BioSpin /% 7] ); Bruker Ascend TM 500
MHz #% g 2R 3% 4% (#Z E Bruker /2 &) ) ; Bruker
Avance 111 600 MHz #% g L ¥R %% ( F L Bruker
BioSpin A7) ; TSQ QUANTUM ACCESS MAX 73
MRS - FRiEEE Y (3£[E Thermo Fisher Scientific
A ) ); Essentia SPD-16 #I 5 &0 W AH 4 3% X
(HPLC) ( HZ< Shzmadzu /A 7]) ; Flexstation 3 £21f
AE W bR T AE o (€ Moleculardevices 2 &) ) ;
Thermo 311 CO, 53346 ( 3£[E Thermo Fisher Scien-
tific N H]) o

WZJEMTRECAR (GFysy) o FEEATRERE (200
-300 H) 47 84 TA RA A s
Sephadex LH - 20 ¥¢Jik 3£ [ GE Healthcare 7= i ;
C - 18 [ AHEEKE ODS — A iy HAS Daiso 23 A 7™ i ;
OIS ARy Merck 7 ATk, LROHBE. TN
M SR A o i, S AR 1,
- BE2- R BE Rk (DPPH) | (2R, 4

H: & C, L-NG-monomethyl-L-arginine ( L-NMMA )
W B BTRL T 5 G AR M E D 32 [ gibeo 77 s NO il
SERA & . MTT I 1200 & B 28 = KA
AR B s oo 200 1 G A A T -0 2 AR T
Wy Sigma 23],

PEABHIOR T 2015 4F 9 A AT IR Z M
)5 M A, )M AR YO
JoHE s WK 2 1l Rz 2 2 B ARBIE Y DL I 22
BT E
1.2 REE55EH

BORRATR A 1 kg, Lo = 80% NEIIA K
AR, MR LE o 10155 SRBORECH 3 1K,
FRRYE3 d, R B PE 80 min, JE 2
B, AIFEWIER T, FRE, 19RE 70 ¢ BHH
28 ODS-C g S AHAE & 4, /K DERRBE, FFH W vk
Ji, MR BRI, MR ZEEEY . ZWEE
Yok REICAE (O3 o3 B, A ik - SR CTERE VR
Jit, srBellcde, R 1 (LR OHE - £ ik
10:90 -25:75) Ve 2 ( SR ST — Ao i ik
25:75-35:65) . VEMEW 3 (LR L Tg — i ik
35:65 -50:50) . PRI 4 (LR L TR - A1 i Tk
50:50 -80:20) , VEMEW 5 (L WR L Tg — A i ik
80:20 —90:10) ; F3 e 25 AL VE LW, 75 318
gy Fr. 1-Fr. 5, #&4@ 0y 4 HPLC 43 5l 4ife, /K -/
PERRBEVEML (UK - FHEE 100:0—20: 80) , 4354k
WEETE 73 B AR W, DB E T, P48 Sephadex
LH-20 BERAErm 2, FWIREpEmE, 153040 ik
EW . M Fr 1 iy g 24 54 4(5. 2 mg) (13
(1.5 mg) 8(26.8 mg) , )\ Fr. 2 th/pBif52L-5 4
5(5.8 mg) 6(1.5 mg) . 7(11.1 mg) .M\ Fr. 3 H4p
EREMLE Y 2(3.8 mg) 9(2.5 mg) 11 (31.5
mg) 12(75.8 mg), A\ Fr.4 thr B335 9 1
(5.8 mg) 10(3.6 mg) . 14(4.2 mg) 15(1.8 mg),
M Fr. 5 th B EE 5 9 3(2. 5 mg) o
1.3 {LEWiREEE

kA 1, chrysotoxol A ™) A5 {a JC i BB A , 5
T H RS, VR ; ESI-MS m /2:405.6 [M-H] ~; 'H
NMR (400 MHz, aceton-d,) §,,:6.39 (1H, s, H -
3),822 (1H, d, J = 8.4 Hz, H-5 ), 6.68
(1H, m, H=6),6.71 (1H, d, J = 2.1 Hz, H -
8),2.65 (4H, m, H-9,10),3.00 (1H, dd, J =
5.6, 15.8 Hz, H-11a ), 2.67 (1H, dd, J =
5.6,15.8 Hz, H=118), 4.09 (1H, m, H-12),
4.59 (1H, d, J = 8.2 Hz, H-13), 7.04 (1H, s,
H-15).6.82 (1H, d, J = 8.1 Hz, H-18) , 6.91
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(1H,d, J = 8.2 Hz, H-19), 3.85 (3H, s, CH,
-20),

&%) 2 ,neoechinulin A [10] S E O ER, BIET
HIEE P ;' H NMR (400 MHz, aceton-d,) 8, :7. 94
(br, NH-1),7.30 (1H, d, J = 7.6 Hz, H-4),
7.11 (1H,t, J = 7.4 Hz, H-5),7.05 (1H, t, J
=7.6Hz, H-6),7.40 (1H,d, J = 7.6 Hz, H
-7),7.05 (1H, s, H-8), 7.42 (br, NH-11),
4.27 (1H, q,J = 7.2 Hz, H-12), 7.55 (br, NH
~14), 6.14 (1H, dd, J = 10.4, 17.6 Hz, H -
16),5.11 (1H,d, J = 17.6 Hz, H-17a ), 5.07
(1H,d,J =10.4Hz, H-178), 1.56 (6H, s, H
-18,19), 1.52 (3H, d, J = 7.2 Hz, H-20);
BC NMR (100 MHz, aceton-d,) 8.: 144.6/144.7
(C-2),104.4/104.5 (C-3), 127.2/127.2 (C -
3a), 119.7 (C -4), 120.7 (C-5), 122.1 (C -
6), 110.6/110.6 (C-7), 136.0/136.2 (C -7a),
111.1 (C-8), 123.0 (C-9), 166.8/166.8 (C -
10), 52.1/52.2 ((C - 12), 160.2/160.2 (C -
13),40.0 (C-15),145.9 (C-16), 112.3/112. 4
(C=17),27.9 (C-18,19), 20.6/20.6 (C -20)

59 3,3,6,9- =5 5-3,4- A -1 (2H) -
B AR ST IR B ESL - MS m /2.
243.3 [M-H] ~;'H NMR (500 MHz, Methanol - d,)
8,:2.71 (1H, dd, J = 8.0, 16.0 Hz, H-2«a ),
2.98 (1H, dd, J = 4.0, 16.0 Hz, H-28), 4.33
(IH, m, H-3), 3.29(1H, dd, J = 3.6, 16.0
Hz, H-4a),3.05 (1H, dd, J = 8.0, 16.0 Hz,
H-48),7.58 (1H,d, J =2.8Hz, H-5),7.19
(1H, dd, J = 2.8,9.2 Hz, H-7), 9.35 (1H, J
=9.2 Hz, H-8), 6.67 (1H, s, H-10); “C
NMR (125 MHz, Methanol —d,) §.:199.6 (C -1),
50.4 (C-2),67.4 (C=3),41.3 (C-4), 145.8
(C-4a), 105.8 (C-5), 155.8 (C-6), 121.6
(C-7), 129.3 (C-8), 127.8 (C -8a), 160.2
(C-9),120.4 (C-9a), 110.3 (C-10), 129.2
(C-10a),

e 4,4,4" - —8BA -3,5 - ZHIAE SR
W R A, B TR, O, 00 H NMR
(400 MHz, aceton-d,) 6,,:6.47 (2H, s, H-2,6),
7.01 (2H, J = 8.8 Hz, H-2",6"), 6.72 (2H, J
=88 Hz, H-3",5"),3.77 (6H, s, CH,0 -3,
5),2.78 (4H, m, H—-a, a’); "C NMR (100 MHz,
aceton-dg ) 8,:133.2 (C-1), 106.8 (C-2,6) ,
148.5 (C=3,5),134.9 (C-4), 133.5 (C-1"),

130.2(C -2", 6"), 115.8 (C-3",5"), 156.3 (C
-4'),56.5 (CH,0 -3,5),39.1 (C-a), 38.1
(C-"a),

&t s mhi £ EaR R, 5 s TR,
FifE,"H NMR (600 MHz, aceton-d,) 8,:5.43 (1H,
m, H-2),3.15 (1H, dd, J = 13.2, 17.4 Hz, H
-3a),2.70 (1H, dd, J =3.0,17.8 Hz, H-3p
),5.95 (1H, s, H-6), 5.94 (1H, s, H-8),
7.38 (2H, d, J = 8.4 Hz, H-2",6"), 6.89 (2H,
d,J =8.4Hz, H-3",5"); "C NMR (150 MHz,
aceton-d,) 8,:79.8 (C -2 ), 43.5 (C-3), 196.9
(C-4),165 (C-5),96.9 (C-6), 168.8 (C -
7),96.0 (C-8), 164.4 (C-9), 102.9 (C -
10), 130.9 (C-1'),129 (C-2",6"), 116.1 (C -
3',5"),158.7 (C-4"),

&M 6,4',5 - — 3 -3',5,"7 - =HE KR
HOGEER Y, A, B TN, B EST - MS
m /z:345.3 [M-H] ~;'H NMR (400 MHz, aceton-
dy) 8,:5.48 (1H, m, H-2),3.21 (1H, dd, J =
13.2,17.2 Hz, H =3¢ ), 2.78 (1H, dd, J
3.2, 17.2 Hz, H-38),5.97 (1H, d, J = 1.6
Hz, H-6), 5.99 (1H, d, J = 1.6 Hz, H-8),
6.90 (2H, s, H-2", 6"), 3.75 (3H, s, CH,0 -
7),3.89 (6H, s, CH,0-3",5"), 12.16 (s, HO -
6)

&Y 7,5,7,4 - =¥ 33", 5" - H A LB b
B TGt F S T IR R EST - MS m /2.
331.5 [M-H] " ;'H NMR (400 MHz, aceton-d,) &:
5.41 (1H, m, H-2), 3.22 (1H, dd, J = 12.4,
16.8 Hz, H-3«a ), 2.72 (1H, dd, J = 2.8, 16. 8
Hz, H-38),5.95 (1H, d, J = 2.0 Hz, H-6),
5.97 (1H, d, J = 2.0 Hz, H-8), 6.88 (2H, s,
H-2',6"),3.86 (6H, s, CH,0 -3",5"), 12.18
(s, HO-6),

L4498, batatasin-111 ' 8 (JiRR Y, 5 5 T
PN, Ff, 4045 ;'H NMR (400 MHz, aceton-d, )
5,:6.33 (1H, s, H-2), 6.24 (1H, s, H-4),
6.31 (1H, s, H-6),6.71 (1H, s, H-2"), 6.65
(1H,d,J =7.6 Hz, H-4"),7.08 (1H, t, J =
7.6 Hz, H-5"),6.70 (1H, d, J = 7.6 Hz, H -
6'),2.78 (4H, m, H-a, a’), 3.70 (3H, s, MeO
-5),8.29 (HO-H); "C NMR (100 MHz, aceton-
dg) 8,:145.1 (C-1),108.7 (C-2), 159.3 (C -
3),99.7 (C-4),161.8 (C-5), 106.2 (C-6),
144.3 (C-1"), 116.1 (C=2"), 158.2 (C -3"),
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113.6 (C —4'), 130 (C -5"), 120.3 (C -6"),
38.6 (C—-a),38.3 (C-a'), 55.3 (MeO-5),
G 9,3,3",5 - =RIEBHAE LEEH
HESI-MS m /z:229.0 [M-H]~, "H NMR (400
MHz, aceton-dg) 8,:6.23 (2H, s, H-2,6), 6. 18
(1H, s, H-4),6.71 (1H, s, H=2"), 6.65 (1H,
d,J = 84Hz, H-4"),7.07 (1H, t, J = 8.4
Hz, H-5'),6.69 (1H, d, ] = 8.4 Hz, H-6"),
2.75 (4H, m, H-a, a’), 8.11 (br, HO-H)
144 10, trigonopol B 1, 5 ( [H ¥y, B % F
PNER , B, EST - MS m /z:437.3 [M-H] ~;'H NMR
(400 MHz, aceton-d,) 6,:6.82 (1H, s, H-2),
6.74 (1H,d, J =8.0Hz, H-5),6.69 (1H, d, J
=80Hz, H-6),2.77(4H, m, H-7, 8), 6.34
(1H, d, J = 2.4 Hz, H-10), 6.20 (1H, d, J =
2.4Hz, H-12),2.97 (1H, dd, J = 5.7, 15.6
Hz, H-15«) , 2.63 (1H, dd, J = 8.8, 15.6
Hz, H-158),4.03 (1H, m, H-16),4.57 (1H,
d,J =80Hz, H-17),7.03 (1H, s, H-19),
6.81 (1H, d, J = 8.4 Hz, H-22),6.89 (1H, d,
J =8.4Hz, H-23), 3.81 (3H, s, MeO —24),
3.85 (3H, s, MeO -25)
a1, THREE", A@iik, B TH
Wil , F 2 EST — MS m /z:417.5 [M-H] ~,'H NMR
(400 MHz, aceton-d,) 6,,: 6.68 (4H, s, H-2, 6,
2',6'),4.67 (2H, d, J = 1.6 Hz, H-7,7"),
3.10 (2H, m, H-8,8'),4.22 (2H, m, H-9 « ,
9'a),3.8 (2H, m, H-98,9'8), 3.82 (12H,
s, CH,0-3,5,3",5),7.12 (br, HO-H); “C
NMR (100 MHz, aceton-dy) §,:133.2 (C -1, 1"),
106.4 (C -2, 6,2',6"), 148.7 (C -3, 5, 3",
5'),136.1 (C-4,4"),86.8 (C-7,7"),55.3(C
-8,8'),72.3(C-9,9"),56.5 (CH,0-C),
AW 12,2,4,7-=¥0E9 10- A 3E™ [
WY, 5 TN, B EST - MS m /2:227.5 [ M-
H] ;'H NMR (400 MHz, aceton-d,) §,:6.40 (1H,
d,J =24Hz, H-1), 6.30 (1H, d, J = 2.4
Hz, H-3), 8.21 (1H, d, J = 9.6 Hz, H-5),
6.70 (2H, m, H-6, 8), 2.64 (4H, m, H-9,
10), 8.41 (br, HO-H), 8.16 (br, HO-H),
fb4 9 13, loddigesiinol B ' Jo (8 [E {4, 5 ¥
TN, BB, 4445 ;'H NMR (600 MHz, aceton-d, )
8,:7.00 (1H, s, H-3),7.14 (1H, d, J = 7.2
Hz, H-6), 7.48 (1H, t, J = 7.2 Hz, H-17),
7.46 (1H,d, J = 7.2 Hz, H-8),7.80 (1H, d, J

—9.0Hz, H-9),7.78 (1H, d, J = 9.0 Hz, H
~10),3.10 (1H, dd, J = 8.4, 15.6 Hz, H-11 a
),3.43 (1H, dd, J = 6.0, 15.6 Hz, H-118),
4.31 (1H, m, H-12),4.85 (1H, d, J = 7.3 Hz,
H-13),7.13 (1H, s, H=2'),6.85 (1H, d, J =
8.4 Hz, H-5'),6.97 (1H, d, J = 8.4 Hz, H -
6'),4.17 (3H, s, MeO -4), 3.87 (3H, s, MeO -
3);"C NMR (150 MHz, aceton-d,) §,:110.1 (C -
1),154.3 (C=2), 102.2 (C-3), 155.4 (C -
4),115.2 (C-4a), 120.2 (C-4b), 154.8 (C -
5),117.1 (C=6), 127.6 (C-7), 121.5 (C -
8),134.7 (C-8a), 130.1 (C-9), 121.9 (C -
10), 134.7 (C=10a),32.1 (C—=11) , 68.3 (C -
12),83.2 (C=13), 131.2 (C -1"), 111.9 (C -
2'),148.3 (C-3"),147.6 (C-4"), 115.6 (C -
5, 121.1 (C-6'), 58.5 (MeO —4) , 56.3 (MeO
-3,

fb447 14 loddigesiinol T '8 #47 ¢ [ {4 | 5, v
FNER, g, ESI - MS m /z:525.0 [M-H] ~,'H
NMR (400 MHz, aceton-d,) §,,:6.87 (1H, s, H -
3),9.61, (IH, d, J = 9.6 Hz, H-5), 7.15
(IH,d,J =9.6 Hz, H-6), 7.16 (1H, s, H -
8),7.39 (1H, d, J = 9.2 Hz, H-9), 7.21 (1H,
d,J =9.2Hz, H-10), 6.70 (2H, s, H-2",
6'),6.90 (IH, s, H-2"),6.79 (1H, d, J = 8.0
Hz, H-5"), 6.67 (1H, d, J = 8.0 Hz, H-6"),
5.50 (1H,d, J = 6.8Hz, H-a),4.86 (1H, d, J
=6.8 Hz, H-a'), 3.78 (6H, s, CH,0-3",5"),
3.73 (3H, s, CH,0-3"),

1A 15, loddigesiinol J SO B, BT
PNER, B ESI - MS m /2:527.3 [M-H] ~,'H NMR
(400 MHz, aceton-ds) 6,:6.48 (1H, s, H-3),
8.23 (1H, d, J =8.4Hz, H-5), 6.68 (1H, dd,
J =84,32Hz, H-6), 6.62 (1H, s, H-8),
2.2-2.46 (4H, m, H-9,10),6.65 (1H, s, H-
2',6'),6.81 (1H,d, J = 3.0 Hz, H-2"), 6.79
(IH,d, J =8.4Hz, H-5"),6.64 (1H, d, J =
8.4Hz, H-6"),5.33 (1H, d, J = 6.8 Hz, H -
a), 4.51 (1H, d, J = 6.8 Hz, H-a'), 3.79
(6H, s, CH,0 -3', 5"), 3.77 (3H, s, CH,0 -
3") 6
L4 E¥iEEsHhax

&Y RPUEALTE TP R A DPPH 3 H 2
Frocm, SCm#RfESIROcER [22], l7E 96 fL
Mr BEAT, 4R C FHMERMEX 259, o-H %)
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WEH B S YE VP S BOSCEk (23] HaEry 7 ik
PRAE, BRAAE T, XFAH A R M- o 2 W AR S
Y, trans- AP EE AR FHE X BR25 90 PL R 05 1
VRO R DGR Z 0% (LPS) 355 RAW 264.7 41
H7= A NO YA A, S ES % SOk [24 ],
L-NMMA HIEFR X BR259)

2 FZR5he

Hh R Il AR A A 7 B PR B T R A A4
AW . T IREABRAIPREIRRE LS, FeA]
DA b B A dmc i T A A Rk 245 4 98 55 0 AR F 5 %oF
%, BT T, R SR T
IS ARG RABRIIR . B S ps 4
AR, LS STEREE R B T7 8, X IRy 2t & Py ik
P17 4 M) %5, 4 )2, chrysotoxol A (1)
neoechinulin A (2)" | 3,6,9-=¥ 33 4-— S JH-

OH OMe Q

~ H
o G QL RN A~

HO

L(2H) -l (3) " 4,4"- 33, 5- — H A JR S
()" Mz (5) 1 5,47 -7 30,5 - = 4
SEHER (6) " 5,7, 4" - =R 3,5 - A R
Ll (7)1 batatasin-III(8) '*) 3,37 ,5- =2 JLELAE
(9)""" trigonopol B(10)""™ T FHAEE (1) 2,
4.7-Z ¥ 39, 10-— A JE (12) ™) loddigesiinol B
(13) [21] . loddigesiinol T ( 14 )LSJ . loddigesiinol J
(15)™, feaw1-15 45K 1, Hfkaw1
- 11 HE RS H R AR BRI 5 .

HR A B B 2 X PR DL IR 2538, FRAT]
K DPPH jiff BeELIEBR 520, Wi~ S92, $ddl LPS
P RAW264. 7 40 fiu A= il — 2 L& (NO) 4y
FERIZE | SRR 15 DRI S T T4
SEARTE Pk o A0 RS IS MR L BURTE PRIV
Hro TPNEERILE L,

OH O OMe

o

K1 LG9 1-15 254

Fig. 1 Chemical structures of compounds 1 —15
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Table 1  Biological activities of compounds 1 —15 ICs/ (mol - L")
Compound a-glucosidase DPPH NO
1 39.6 23.2 10.9
2 >125 >250 50.0
3 >125 22.8 43.8
4 94.2 94.5 49.3
5 107.5 >250 26.9
6 >125 227.7 24.9
7 >125 >250 19.1
8 >125 204.9 21.9
9 31.8 85.8 13.1
10 >125 60. 1 26.3
11 >125 31.3 1.9
12 119.2 14.1 8.6
13 52.8 >250 9.9
14 5.5 >250 7.5
15 5.8 >250 14.6
Y= C* nt" 29.8 n t
STt 33.8 n t n t
L-NMMA* n t n. t 29.0

a: PHPEXSIRZG9; be not FoR RIEATHE

TEFTE SR 6N, A 1-4.6, 7, 12
R RIS PR B RBP4 L9 10, 14 15 1)
PURIGVE = H B (k5P 9. 13 19 o %
B RSN A4 705 1R B R o A SCE URRIE T4k
B3, 2 4 THER C ALt b
TV AT B A5 o B T
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